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(54) [Title of the invention] Adhesive 
composition or film form adhesive and 
connecting component composed of the 
adhesive 



component, in a reactive adhesive composi- 
tion made of curing agent and more than two 
kinds of reactive adhesive components. 



(57) [Summary] 
[Objective] 

[Means to solve problem] 

Adhesive composition or film form adhesive 
made by isolating No. 1 adhesive composi- 
tion having the highest reactivity with curing 
agent, firom other connecting components 
having less reactivity with the said curing 
agent compared to the No.l adhesive 



»lt No.l adhesive layer 
^12 curing agent 

containing layer 
'^13 separator 
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[Claims] 

[Claim 1] Adhesive composition or film 
fomi adhesive made by isolating No. 1 
adhesive composition having the highest 
reactivity with curing agent, from other 
adhesive components having less reactivity 
with the said curing agent compared to the 
No.l adhesive component, in a reactive 
adhesive composition made of curing agent 
and more than two kinds of reactive adhe- 
sive components. 

[Claim 2] Adhesive composition or film 
form adhesive described in Claim 1 which is 
formed by making No.l adhesive compo- 
nent having highest reactivity with curing 
agent, into micro capsule and including into 
other adhesive component which has less 
reactivity compared to the No. 1 adhesive 
component. 

[Claim 3] Multi layer structured, film form 
adhesive described in Claim 1 or 2 made by 
forming a layer containing curing agent on 
one surface and forming a layer containing 
No.l adhesive component which has highest 
reactivity with curing agent on the other 
surface. 

[Claim 4] Adhesive composition or film 
form adhesive described in Claim 1, 2 or 3 
of which curing agent is imidazole group 
and adhesive component of No.l is amino 
compoimd. 

[Claim 5] Adhesive composition or film 
form adhesive described in any of Claim 1 
thorough 4 of which curing agent is cationic, 
thermally polymerizing initiator and No.l 
adhesive is alicyclic epoxy compound. 
[Claim 6] Adhesive composition described 
in any of Claim 1 through 5 of which 
adhesive component which is less reactive 
with curing agent is bisphenol type epoxy 
resin. 

[Claim 7] Connecting component con- 
taining 0.1 to 20 volume % electronically 
conductive particles to the adhesive compo- 
sition or film form adhesive described from 
Claim 1 through 6 
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[Detailed Explanation of the invention] 
[0001] 

[Technical field where invention belongs] 

This invention relates to adhesive composi- 
tion or fihn form adhesive and connecting 
component which have excellent shelf life 
and fast curing property at low temperature. 
[0002] Isolating the curing agent by micro 
capsule in order to accommodate contradic- 
tory properties of shelf life and fast curing, 
has been traditionally performed. Micro 
capsule typQ curing agent having amine 
group, curing agent as a core material and 
isolating its sxuface with polyurethane type, 
covering material, is dispersed into epoxy 
resin and the micro capsule is broken by the 
energy from heating and pressuring or 
heating, pressuring and ultra sound at the 
time of use and curing reaction of epoxy 
resin is initiated by contacting curing agent 
and epoxy resin or making into one body. In 
this case, unless a method to break (capsule) 
is provided, cxiring agent and epoxy resin do 
not basically tend to make contact and 
storing property is excellent. For such micro 
capsule type curing agents, as shown in 
Patent Publication of Toku Kai Shou 60- 
99179 and 64-70523, for example, the 
curing agent wherein epoxy resin and 
imidazole type derivative are reacted and the 
surface is turned to inactive by isocyanate 
compound and the surface of amino com- 
pound is reacted with epoxy resin and turned 
to inactive, are known. 
[0003] For the application of adhesive 
composition which has excellent shelf life 
and quick cming as mentioned above, there 
is a connecting component in electronic 
parts of such as Uquid crystal panel and IC 
chip wherein adhesive is placed between the 
two opposing electrodes and both electrodes 
are connected. In this case, one which 
obtains electrical connection into the direc- 
tion of the thickness of adhesive by the 
pressure (Patent publication Toku KaiShou 
55-104007, for example) and one which 
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gains electrical connection by the contact of 
uneven surfaces of electrodes by adding 
pressure at the time of bonding without 
using electrically conductive particle (Patent 
publication Toku Kai Shou 60-262430) are 
known. For the adhesive of connecting 
components, reactive adhesive which cures 
with the energy such as heat, ultra violet 
beam and electron beam and which has 
excellent durability in heat and moisture in 
order to maintain tiie reliability of connect- 
ing parts of very small electrodes. 
[0004] Demand for compatibility of long 
shelf life and fast curing which is needed in 
contacting components has been increased 
by the significant advance of recent automa- 
tion of bonding work. For example, the 
shelf life is more than two months at room 
temperature which is the atmosphere where 
bonding work is performed, compared to the 
traditional shelf life in refiigeration or 
fireezing. Also, fast curing property is 
traditionally about 20 seconds at 170 °C, 
however short time curing which is less than 
10 seconds at 170 °C is required firom the 
standpoint of improving productivity. 
Furthermore, there is a strong requirement 
for low temperature and short time curing 
such as less than 20 seconds at 130 °C. 
When low temperature curing is possible, it 
is effective in preventing heat damage in the 
peripheral component in such as liquid 
crystal and oriented film and also important 
in preventing dislocation of electrode at the 
time of bonding by thermal expansion of 
substrate of such as plastic film and glass 
epoxy. Thatmeanscompatibility of shelf 
life and fast curing at low temperature is 
required recently, however it became 
difficult to handle by the method of tradi- 
tional micro capsule type. This invention 
was realized by considering such situation 
and it is to provide adhesive composition or 
film form adhesive and connecting compo- 
nents which uses the adhesive. 
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[0005] 

[Means to solve the problems] This 
invention relates to adhesive composition or 
film form adhesive made by isolating No. 1 
adhesive composition having the highest 
reactivity with curing agent, firom other 
adhesive components having less reactivity 
with the said curing agent compared to the 
No.l adhesive component, in a reactive 
adhesive composition made of curing agent 
and more than two kinds of reactive adhe- 
sive components, and adhesive composition 
made by making No.l adhesive component 
having highest reactivity with ciuing agent, 
into micro capsule and isolating and includ- 
ing into other adhesive component which 
has less reactivity compared to the No. 1 
adhesive component or, multi layer struc- 
tured, film form adhesive made by forming 
curing agent containing layer on one surface 
and forming No.l adhesive component 
containing layer which has highest reactivity 
with curing agent on the other surface. 
[0006] 

[Embodiment example of the invention] 
For preferable embodiment example, this 
invention relates to adhesive composition or 
film form adhesive of which curing agent is 
imidazole group and adhesive component of 
No.l is amino compound or adhesive 
composition or film form adhesive of which 
curing agent is cationic, thermally polymer- 
izing initiator and No.l adhesive is alicycHc 
epoxy compound. This invention includes 
cormecting component containing 0.1 to 20 
volume % electronically conductive parti- 
cles to the adhesive composition or film 
form adhesive. 

[0007] Micro capsule which is a preferable 
method of separation of this invention is 
explained by referring Figure 1 and 2. 
Figure 1 are cross sectional, schematic 
drawings of micro capsule used in this 
invention. In micro capsule 3, core 1 is No. 
1 adhesive component having (explamed in 
detail, later) the highest reactivity with 
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curing agent of which entire surface is 
covered by covering layer 2 and the core 1 is 
essentially isolated from outside environ- 
ment. 

[0008] Covering layer 2 is not especially 
Umited and it is made of polymer substance 
such as polystyrene, gelatin, and polyisocy- 
anate, inorganic substance of such as cal- 
cium silicate and thin metal of such as nickel 
and copper. For the method of forming a 
covering layer 2, publicly known physical 
and/or chemical and general method such as 
solvent evaporation method, spray dryer 
method coacervation method, interfacial 
polycondensation method and in situ polym- 
erization method. 

[0009] Figure 2 is a cross sectional view of 
a schematic which shows one example of 
adhesive composition of this invention. 
[0010] For curing agent 4, there are imida- 
zol group, onium salt group hydrazide 
group, boron trifluoride-amine complex, 
amine imide, polyamine salt, dicyanodia- 
mide and their modifiers and these are used 
by itself or as a mixed body of more than 
two kinds. These are called as catalyst type 
curing agent or thermal polymerization 
initiator of so called ionic polymerization 
such as anionic or cationic polymerization 
type and they are preferable because long 
shelf life and fast curing can be easily 
obtained and consideration for chemical 
equivalent is not necessary. In addition to 
these, polyamines, polymercaptan, polyphe- 
nol and anhydride and above mentioned 
catalyst type curing agent can be used 
together. Among those, the one with anion 
type imidazol group is non metallic group 
and hardly causes electro corrosion and it is 
especially preferable from the point of 
reactivity and reliability in connection. . 
Also, cationic type onium salt is similarly 
employed preferably because of extremely 
fast curability. 

[001 1] For examples of imidazol group 
curing agent, imidazol, 2-methyl imidazol. 
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2-ethyl-4-methyl imidazol, 2-undecyl 
imidazol, 2-hepta decyl imidazol, 2-phenyl 
imidazol, l-cyanoethyl-2-methyl imidazol, 
1-cyano ethyl-2-ethyl-4-methyl imidazol, 1- 
cyano ethyl-2-undecyl imidazol, 1-cyano 
ethyl-2-xmdecyl imidazoliumtrimeritate, 2- 
phenyl imidazolium-isocyanurate, 2,4- 
diamino-6- {2-undecyl imidazoril-(l)}-ethyl- 
s-triazine are listed. 

[0012] For onium salt group, sulfonium salt 
such as p-hydroxyphenyl benzyl methyl 
sulfonium salt, P-hydroxyphenyl-p- 
nitrobenzyl methyl sulfonium salt, p-acetoxy 
phenyl benzyl methyl sulfonixrai salt, P- 
methoxy carbonyl phenyl benzyl methyl 
sulfonium salt are listed. 
[0013] More preferable form of embodi- 
ment of this invention which requires 
contradictory properties of long shelf life 
and fast curing at low temperature is being 
micro capsule type which has these curing 
agent as core (material) and covered with 
polymer substance such as polyurethane 
group and polyester group, thin metal fihn 
of such as Ni and Cu and inorganic sub- 
stance such as calcium silicate. 
[0014] Reactivity with the said cxuing 
agent of this invention is displayed by the 
active temperature which is shown at the 
peak temperature when heated from a room 
temperature at the rate of 1 0°C per minutes 
by using DSC(difFerential scanning calo- 
rimeter) using any specimen mixture of 
adhesive component and curing agent. 
[0015] The core 1 in micro capsule 3 is 
No.l adhesive component having the highest 
activity with curing agent. For these, there 
are such as mercapto compound and poly- 
amide compound, water and acid. As a 
general guide line for selection, the one 
which activates quickly even at room 
temperature when mixed with No.2 adhesive 
component is desirable and as mentioned in 
the following, the one which shows espe- 
cially quick curing to the curing agent, is 
more preferable. 
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[0016] When curing agent is imidazole 
group, preferable No. 1 adhesive component 
is amino compound. For amino compound, 
glicidyl amine resins such as triglicidyl-p- 
amino phenol, trigUcidyl isocyanurate, tetra 
glicidyl methaxylene diamine, tetra glicidyl 
amino phenyl methane, tetraglicidyH-3-bis 
amino methyl cyloxane, diglicidyl aniline, 
diglicidyl ortho toluidine, hexaglicidyl 
mesitylene triamine, silane coupling agent 
such as Y-amino propyl triethoxy silane, N- 
P(amonoethyl)Y-amino propyl trimethoxy 
silane, y-ureido propyl triethoxy silane, 
silane coupling agent such as isopro- 
pyl(dodecyl benzen sulfonyl)4- 
aminobenzene sulfonyl titanate, isopropyl 
isostearoyl di-4-amino benzoil titanate are 
listed for examples. 

[0017] When curing agent is onixmi salt 
group which is cationic thermal polymeriza- 
tion initiator, alicyclic epoxy compound is 
preferable as No.l adhesive component. 
Alicyclic epoxy compound has alicyclic 
group in its molecule and it is a compound 
wherein a part of alicyclic group radical is 
turned to epoxy. For example, alicyclic 
epoxy resins of such as vinyl cyclohexene 
(M-epoxide, vinyl cyclohexene mono epox- 
ide, 3,4-epoxy cyclohexyl methyl-3,4-epoxy 
cyclohexene carboxylate and coupling agent 
such as P-(3,4epoxy cyclohexyl)ethyl 
trimethoxy silane are preferable. In addition 
to this, ester compounds and polyamines are 
listed as examples. 

[0018] For o&er No.2 adhesive component 
which is less reactive with curing agent used 
in this invention, epoxy resin is representa- 
tive. Epoxy resm is represented by bisphe- 
nol type epoxy resin induced from 
epichlorohydrine and bis phenol A, F and D 
and epoxy novolac resin induced from 
epichlorohydrine and phenol novolac and 
cresol novolac and additionally, several 
kinds of epoxy compounds which have more 
than two oxilane group in a molecule of 



such as glicidyl ester, alicyclic, heterocyclic, 
fluoro-bromide and fluoro-epoxy. These 
can be used by itself or combined for more 
than two kinds. It is preferable to use high 
purity epoxy resin which has reduced non- 
purity ion (such as Na+, C1-) and hydrolysis 
chlorine to less than 300 ppm in order to 
prevent electro-corrosion and electron 
migration. 

[0019] Among the epoxy resin mentioned 

above, bis-phenol type epoxy resin is 
preferable because different grades of 
molecular weight is widely available and 
any adhesiveness and reactivity can be 
established. Among these, bisphenol F type 
epoxy resin is the most preferable because 
the viscosity is especially low so that 
flowability can be set in a wide range and 
tackiness can be easily obtained because it is 
liquid. 

[0020] In addition to these, thermoplastic 
resin, filler, softener, accelerator, anti aging 
agent, coloring agent, flame retardant, 
thixotropic agent, coupling agent, phenol 
resin , melamine resin, curing agent such as 
isocyanate and catalyst may be included. 
Among all, filler such as conductive particle 
and silica and coupling agent of silane, titan, 
chrome, zirconium, and aluminium group 
are especially usefid. For coupling agent, 
epoxy group and isocyanate group contain- 
ing one are especially preferable from the 
point of improving adhesiveness. 
[0021] Thermoplastic resin is used for 
improving film formation and reworking 
performance depending on the need. High 
molecular weight epoxy resin containing 
phenoxy resin, polyvinyl acetal, polysul- 
fone, polyester, polyurethane, polyamide, 
polyimide, polycarbonate, polyether, 
polysiloxane, polyether imide, polyvinyl, 
epoxy aciylate and several kinds of thermo- 
plastic elastomer such as styrene for exam- 
ple, are apphcable and the mixture or 
copolymer of these may be used. The 
molecular weight of these thermoplastic 
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resin is preferably more than 2,000 from the 
point of fihn formation. Also, the rate 
contained in the composition should be as 
little as possible if film can be formed and 
preferably, it is less than 50 weight %. 
[0022] Among these, phenoxy resin which 
is a preferable embodiment form is ex- 
plained. Phenoxy resin is a high molecular 
weight epoxy resin having more than 10,000 
molecular weight and it is compatible with 
epoxy resin because the structure is similar 
to epoxy resin and it has good adhesive 
property. Larger the molecular weight, 
easier the film formation property and melt 
viscosity can be set in a wide range de- 
pending of the volume added, which affects 
the flowability at the time of adhesion. 
Compared to the general phenoxy resin 
induced from bis-phenol A, the one which 
was induced from bis-phenol F is more 
preferable because of compatibility and easy 
control of flowability. 

[0023] For tackifier used for this invention 
as needed, there are natural resin such as 
rosin and terpene, aliphatic group, aromatic 
group, cumarone indene and polymer group 
resin such as styrene group, condensation 
group resin such as phenol and xylene group 
and also their modified forms and deriva- 
tives. These can be used independently or 
mixed for more than two kinds. Their solids 
with a softening point of higher than 40°C is 
preferable from the point of increasing 
cohesion of the adhesive group. 
[0024] For electrically conductive particles, 
there are metal particles of Au, Ag, Ni, Cu 
and solder and carbon, also, non-electrically 
conductive glass, ceramic and plastic which 
are covered with the film of above men- 
tioned electrically conductive layer, can be 
used. When plastic is used as the core and 
in case of thermo fiising metal particle, 
contacting area with the electrode at the time 
of bonding is increased and reliability would 
also rise due to the deformation from the 
heat and pressure, therefore, they are prefer- 
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able. Electrically conductive particle can be 
made to be evenly conductive by choosing 
its volume to be 0 to 30 volume %, prefera- 
bly more than 20 volume % to adhesive 
composition and also, they can be anisot- 
ropic conductive which is conductive to the 
direction of the thickness by making into 0.1 
to 20 volume %. Also, insulation layer 
which melts at the time of adhesion, can be 
formed on the surface of these particles. 
[0025] The adhesive composition of this 
invention is useftil as one solution type 
adhesive especially as fihn form adhesive. 
In this case, adhesive composition obtained 
from above examples is liquefied by making 
into solvent or dispersion liquid in case of 
emulsion and formed on a separator such as 
release paper or formed on the separator by 
soaking above mentioned mixed solution on 
the substrate such as non-woven cloth and 
dried at a lower temperature than active 
temperature of the curing agent and the 
solvent and dispersed liquid can be re- 
moved. 

[0026] In case of film form adhesive, a 
multi layer with layers containing and not 
containing electrically conductive particles 
and a multi layer having difference in curing 
abihty and reworking performance, are 
possible. If it is in film form, it has an 
advantage because continuous formation 
with even thickness is available to enable 
designing of automated bonding work to 
improve workability of bonding, thus it is 
preferable. Other method of isolation in 
film form adhesive of this invention is 
explained by referring to Figure 3 through 5. 
Figure 3 through 5 are fihn form adhesives 
made by separating No.l adhesive layer 1 1 
which is a layer containing No.l adhesive 
component having high reactivity with a 
layer 12 containing curing agent In Figure 
3 and 4, a layer 12 containing curing agent is 
formed on one surface and a layer 1 1 
containing No.l adhesive component having 
the highest reactivity with curing agent is 
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formed on the other surface and fihn form 
adhesive of multi layer structure is obtained. 
In this case, a method to make the layer 12 
containing curing agent and the layer 1 1 of 
No.l adhesive to be incompatible is prefer- 
able from the point of improving storage . 
[0027] As in Figure 4, either curing agent 
containing layer 12 or adhesive layer 1 1 of 
No.l can be formed on a releasable separa- 
tor 13. Furthermore, as in Figure 5, when a 
layer containing curing agent is formed on 
one surface of film 14 which melts by heat, 
and a layer containing adhesive No.l which 
has the highest reactivity with curing agent 
is formed on the other side, film 14 is 
existent as a shielding layer and this is 
preferable. In this case, each component 
becomes into one body and reacts by bond- 
ing at a temperature higher than the melting 
temperature of film 14, however, they are 
isolated at the temperature lower than the 
melting temperature and good storage 
property is obtained as well. 
[0028] Circuit which used the adhesive 
composition obtained by this invention and 
connection of electrode are explained. This 
is a bonding method of electrodes wherein 
adhesive composition is formed between the 
opposing electrodes on the substrate and 
contacting of both electrodes and bonding 
between substrates are obtained by adding 
heat and pressure. For the substrate to form 
electrode, each combination of complex 
body of morganic substance such as semi- 
conductor, glass and ceramic, organic 
substance such as polyimide and polycar- 
bonate and glass/epoxy can be applied. 
[0029] This invention enables to realize 
combination of contradictory properties of 
long time storage and fast curing at low 
temperature, which was traditionally done 
with difficulty, by isolating No. 1 adhesive 
component having the highest reactivity 
with curing agent fi-om other adhesive 
component. Adhesiye component of No.l 
has tihie highest reactivity with curing agent 
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and reaction proceeds at a great degree and 
affect the entire reactive group as an explo- 
sive initiator, and the entire reactivity of the 
composition improves significantly. And in 
case the method of isolation is micro cap- 
sule, it is an adhesive composition wherein 
adhesive component of No.l having the 
highest reactivity with curing agent is made 
into micro capsule, and this micro capsule is 
contained in the component of No.2 adhe- 
sive which has less reactivity with the said 
curing agent compared to the No.l adhesive, 
and dispersibility to the composition or film 
form adhesive is good because it is micro 
capsule and even reaction and stable prop- 
erty are obtained. In the traditional method 
wherein only curing agent is made into 
micro capsule, when considering the draw- 
back of the covering layer, introduction of 
adhesive component No.l having the most 
reactivity with curing agent has been diffi- 
cult mdustrially to satisfy long time storage 
and fast curing at low temperature, however, 
this is realized by this invention. Also, if 
curing agent is made into micro capsule, 
which is a favorable form of this invention, 
even stronger effect of this invention which 
is a long time storage and fast curing at low 
temperature, can be expected. Furthermore, 
when isolating method is realized by sepa- 
rating adhesive layer 1 1 of No.l which is a 
layer containing adhesive component of 
No.l having the most reactivity with a layer 
12 containing curing agent, continuous 
manufacturing with a constant thickness is 
possible and productivity is high because 
cumbersome process of such as making into 
micro capsule is not necessary. 
[0030] 

[Embodiment Example] Following is 

tiie explanation of this invention according 

to the Embodiment Examples 

[0031] Embodiment Example 1 

(1) Manufacturing of micro capsule 

20 ml solution of 0.5 % dichloromethane of 

polystyrene was prepared and added with A- 




1 120 (y-aminopropyl trimethoxy silane, 
brand name, Nippon Unica Co.) and 10 ml 
of 1 % aqueous solution and stirred at high 
speed and emulsified. In a separate con- 
tainer, 300 ml of 1 % divinyl benzen aque- 
ous solution was put and the previously 
emulsified solution was added and stirred 
for 8 hours at 40°C and dichloromethane 
was evaporated. By the drying method in 
liquid mentioned above, micro capsule of 
particle diameter of 10 \im which has core 
of A-1 120 covered with polystyrene on the 
surface (cross linked by divinyl benzene) 
was obtained. 

(2) Manufacturing of composition 

The micro capsule obtained in (1) (abbrevi- 
ated as 1 120 capsule) and Epicoat YL-980 
(bis-phenol A type, high purity liquid epoxy 
resin, hydrolyzing chlorine ion 150 ppm, 
brand name, made by Yuka Shell Epoxy 
Co., abbreviated as 980) and latent curing 
agent Novacure 3742 (master batch type 
curing agent of which core was imidazole 
modifier and surface was covered by polyu- 
rethane type covering film and average 
particle diameter size was 2nm, was dis- 
persed into liquid epoxy resin ;the ratio of 
curing agent/epoxy resin was 1/2, active 
temperature was 132°C, made by Asahi 
Chemical Industries Ltd. brand name, 
abbreviated as 3742) were mixed at the rate 
of solids of 10/50/40/0.5 respectively in the 
order described above* and the composition 
was obtained. (Embodiment Example 1). To 
100 weight parts composition of Embodi- 
ment Example 1, two volimie parts electri- 
cally conductive particle (having thin metal 
layer on the surface of styrene-divinyl 
benzene copolymer resin sphere of average 
diameter of pardclp 5(im, abbreviated as pla) 
were added and stirred and a composition 
was obtained. (Embodiment Example 2). 
^Translator 's note; it seems like one more 
item is missing from the sentence. 

(3) Evaluation 




Pubhcation Hei 9-291260 



By using this composition, flexible circuit 
board (FPC) having thin tin layer on the 
copper circuit of 30 line width, 60^m pitch 
and 20jim thickness and glass plate of 0.7 
mm thick having thin layer of indium oxide 
(ITO) on its entire surface are connected in 
the width of 2jim at 130*'C-20Kg/cm^-20 
seconds. In this case, composition was 
coated and formed beforehand by silk screen 
on the connecting part ITO so that thickness 
became 20}im. As the composition had no 
solvent, drying after formation was not 
necessary. Reliability was increasing ratio 
over initial contacting resistance after 85°C, 
85% RH-lOdOh, and ratio before and after 
processing by x+3a of 200 points of FPC 
adjacent circuit is two times of less was 
regarded to be good. For storage, above 
mentioned reliability was evaluated after 
storing at normal temperature (25^C) and if 
no change was seen after 2 months, the 
evaluation was regarded to be good.) 
(4) Result 

In Embodiment Example 1 through 2 
connections were at low temperature at 
130°C and in any case reliabihty was 
excellent and both the shelf life and reliabil- 
ity were satisfied. In case of Embodiment 
Example 1, as the composition had no 
solvent, it was in liquid form at a room 
temperature and as opposing electrodes at 
the time of connection could make sufficient 
contact, even the bonding was possible 
when electrically conductive particles were 
missing by the direct contacting of fine 
uneven surface of the circuit. Electrically 
conductive particles of Embodiment Exam- 
ple 2 absorbed unevenness of the circuit and 
excellent connection was obtained. 
[0032] Comparative Example 1 
This is similar to Embodiment Example 2, 
however micro capsule treatment of A-1 120 
was not provided. In this case, active 
temperature of the composition (A- 
1 120/3742=10/40) went down to 105°C and 
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although, the reactivity was improved, 
storage performance was not good (1 day 

level (25°C) ). 

[0033] Embodiment Example 3 and 
Comparative Example 2 
These are similar to Embodiment Example 2 
and Comparative Example 1, A- 1 120 was 
replaced by ELM 120 (multi functional 
amino epoxy, made by SUMITOMO 
CHEMICAL CO. LTD., brand name) and 
used. Embodiment Example 3 displayed 
both good storage and reliability. In Com- 
parative Example 2, micro capsule treatment 
of ELM 120 was not provided. In this case, 
active temperature went down to 1 16°C and 
although the reactivity was improved, 
storage performance was bad (several days 
at25°C). 

[0034] Embodiment Example 4 and 
Comparative Example 3 
These are similar to Embodiment Example 1 
through 3, A-1 120 was substituted by A- 186 
(silane coupling agent having alicyclic 
epoxy group, made by Nippon Unica Co., 
brand name) and 3742 was substituted by p- 
acetoxy phenyl benzyl methyl sulfonium salt 
and liquid epoxy resin and they were dis- 
persed at 10/30* (active temperature 
115°C). Embodiment Example 4 obtained 
both the good storage and reliability. 
Comparative 3 was not provided micro 
capsule treatment and although active 
temperature went down and reactivity was 
improved, storage performance was bad (1 
dayat25°C). 

^Translator 's note; this statement is not 
clear. 

[0035] Embodiment Example 5 and 
Comparative Example 4 
Similar to Embodiment Example 4, A-1 86 
was substituted by ERL-422 1 (alicyclic 
epoxy resin, made by Union Carbide Co. 
Ltd., brand name). Embodiment Example S 
obtained both the good storage and reliabil- 
ity. Comparative Example 4 was not pro- 
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vided with micro capsule treatment of A- 
186. Active temperature went down to 90^*0 
in this case and although the reactivity was 
improved, storage was bad. (1 day at 25°C) 
[0036] Embodiment Example 6 through 9 
Similar to Embodiment Example 2, how- 
ever, the kind of thermoplastic resin and 
electrically conductive particle were 
changed. Thermoplastic resins were PKHA 
(phenoxy resin induced from bisphenol A, 
molecular weight 25,000, hydroxyl group 6 
%, made by Union Carbide Co., Ltd, brand 
name, abbreviated as PK), PVB- 
3000K(polyvinyl butyral, molecular weight 
30,000, containing hydroxyl group, made by 
Denki Kagaku Kogyo Co., brand name, 
abbreviated as PV), Tough Tek M*- 
1913(SEBS carboxyl, made by Asahi 
Chemical Industries Ltd,, brand name, 
abbreviated as Ml, ^spelling not confirmed) 
and WS-023 ( acryUc rubber, containing 
hydroxyl group and carboxyl group, made 
by Teikoku Kagaku Sangyo Co. Ltd., brand 
name, abbreviated as WS) and 20 part % of 
980 was substituted. Also, for electrically 
conductive particles, 15 voliune parts, 
surface insulating particle (abbreviated as 
fibn) which had 0.3 |iim thick styrene type 
film was added on the surface of the parti- 
cles of Embodiment Example 2. Above 
mentioned adhesive composition was made 
into 50 % solution of toluene/methyl acetate 
at the ratio of 8/2 and formed on the sepa- 
rator so that the thickness after drying 
became 20 ^m. All of each Embodiment 
Examples showed good result. In Embodi- 
ment Example 6 through 9 (in the order of 
description of thermoplastic resin), because 
surface insulating particles were used, 
addition of large volume of 1 5 volume parts 
was possible and securing many particles on 
very small electrodes was possible. 
[0037] Embodiment Example 10 
Similar to Embodiment Example 9, how- 
ever, electrically conductive particle was 
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changed and nickel of average particle 
diameter of Sjim (abbreviated as Ni) was 
added for 0.5 volume part. All of each 
Embodiment Example showed good result. 
[0038] Embodiment Example 1 1 through 
12 

Similar material with Embodiment Example 
9 was used, however manufacturing method 
was changed. On one surface of PKHA film 
containing IS volume parts surface insulat- 
ing particle, 7^m thick layer of WS/3742 at 
the ratio of 50/50 was formed and on 
another surface, 7jim thick layer of 
WS/980/A-1 120 at the ratio of 40/50/10 was 
formed. (Embodiment Example 11) Manu- 
factured by substituting A-1 120 with 1 120 
capsule, as well. (Embodiment Example 
12). All of each Embodiment Example 
obtained excellent storage and reliability. 
[0039] 

[Effect of invention] As explained in detail 
as above, adhesive composition or film form 
adhesive and connecting component which 
used the adhesive can be provided according 
to this invention. 

[Brief explanation of flie figure] 

[Figure 1] Schematic drawing of cross 
sectional view of micro capsule showing one 
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embodiment example of the invention. 
[Figure 2] Schematic drawing of cross 
sectional view of adhesive composition or 
film form adhesive showing one embodi- 
ment example of this invention. 
[Figure 3] Schematic drawing of cross 
sectional view of fihn form adhesive which 
shows one embodiment example of this 
invention. 

[Figure 4] Schematic drawing of cross 
sectional view of another film form adhesive 
which shows one embodiment example of 
this invention. 

[Figure 5] Schematic drawing of cross 
sectional view of another film form adhesive 
which showss one embodiment example of 
this invention. 
[Legend] 

1 . core 

2. covering layer 

3. micro capsule 

4. curing agent 

5. adhesive 

1 1 . adhesive layer 

12. curing agent containing layer 

13. separator 

14. thermally fiising film 
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